Unloaded shortening velocity in single permeabilized vascular smooth muscle cells is independent of microtubule status.
Microtubules may influence smooth muscle contraction either via involvement in signal transduction processes or by serving as an internal load that opposes contraction. To test the latter hypothesis, microtubule distribution and the unloaded shortening velocity were investigated in freshly isolated single vascular smooth muscle cells (VSMCs) treated with microtubule modulating drugs. Immunocytochemical studies showed that microtubules run mainly longitudinally in relaxed VSMCs. They are oriented more obliquely, almost transversely to the long axis of the cells after contraction, suggesting that microtubules are compressed during shortening, and thus might impart an internal passive load. Quantitative immunocytochemical analysis revealed that, relative to the control group, colchicine (15 microM) decreased the microtubule density by 40% while taxol (10 microM) increased the microtubule density by 46%. However, alteration of microtubule polymerization status by these microtubule-modulating drugs did not have a significant effect on unloaded shortening velocity in alpha-toxin permeabilized VSMCs under maximal activating conditions or submaximal activating conditions (about 36% of maximal velocity). These results suggest that microtubules do not present an appreciable internal load to dampen single VSMCs shortening in the present experimental system, and that their influence on smooth muscle contraction is primarily via signal transduction mechanisms.